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Abstract. The fossil organ genus Palaeoaster 

(Papaveraceae), from the Cretaceous Western Inte¬ 

rior of North America, is revised to contain a single 

species, the new combination P. porosa. The type 

status is clarified and lectotypes are selected for 

the basionym Eriocaulon? porosum (Eriocaulaceae) 

and synonyms P. inquirenda, P? similis, and Ster¬ 

culiocarpus coloradensis (Sterculiaceae). Ibis revi¬ 

sion reflects an informal circumscription of Pa¬ 

laeoaster in use since the late 1930s, and is the 

first of several papers on this genus. 
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Since the 1870s, Palaeoaster has been a familiar 

and sometimes controversial element in the lossil 

record of the latest Cretaceous Western Interior of 

North America, where this fossil occurs from 74.5 

MY (million years) in the Fruitland Formation in 

New Mexico to 64.5 MY in the Hell Creek For¬ 

mation in North Dakota (Smith, 2000). Although 

this fossil was important to historical debates about 

the stratigraphic position of the Cretaceous—Tertiary 

boundary in the Western Interior, its morphological 

identity and taxonomic affinity remained unknown 

for over a century; Palaeoaster has often been de¬ 

scribed as “problematic” (e.g.. Brown, 1962). 

Palaeoaster, originally incertae sedis, is a large 

capsular fruit related to the basal eudicot family 

Papaveraceae (Smith, 2000, in press; Figs. 1, 2). 

The fruit dehisces, forming long valves. All  speci¬ 

mens of Palaeoaster described prior to 1932 are 

dehisced fruits, missing some of their valves, that 

were misinterpreted as clusters of leaves. Appar¬ 

ently, the name Palaeoaster reflects the superficial 

resemblance between these putative leaves and the 

involucral capitulum of Aster and other genera of 

Asteraceae. 

Knowlton (1917) based the genus Palaeoaster on 

his new species, P. inquirenda, not on the earlier 

Eriocaulon ? porosum (Lesquereux, 1874). However, 
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as suggested by a number of paleobotanists and as 

confirmed by my examination of original material, 

the relevant specimens all belong to a single spe¬ 

cies. Lesquereux’s name is older, but cannot be re¬ 

tained because it applies to an unrelated extant ge¬ 

nus, so a new combination in Palaeoaster is 

required. Per the ICBN (Greuter et al., 2000) Ar¬ 

ticle 7.4, the type of the new combination P. porosa 

is the lectotype of the basionym Eriocaulon? po¬ 

rosum; however, per Article 7.2, the type of the 

genus Palaeoaster remains the lectotype of P. in¬ 

quirenda. 

Palaeoaster F. 11. Knowlton, Fossil Floras of the 

Vermejo and Raton Formations of Colorado 

and New Mexico: 278. 1917. TYPE: Palaeoas¬ 

ter inquirenda F. H. Knowlton. 

I. Palaeoaster porosa (Lesquereux) U. R. 

Smith, comb. nov. Basionym: Eriocaulon? po¬ 

rosum Lesquereux, [7thJ Annual Report of the 

United States Geological and Geographical 

Survey of the Territories: 396. 1874. TYPE: 

U.S.A. Colorado: “Sand Creek,” 1873, W. It. 

Holmes (lectotype, selected here, USNM 137). 

Palaeoaster inquirenda F. H. Knowlton, fossil Floras of 

the Vermejo and Raton Formations of Colorado and 

New Mexico: 278. 1917. Syn. nov. TYPE: U.S.A. 

Colorado: “Alkali  Gap,” 1910, W. T. Lee and others 

(lectotype, selected here, USNM 34527). 

Lectoparatypes, selected here, USNM 458511, 

458512, 458513, 458514. 

Palaeoaster? similis F. H. Knowlton, Laramie II. Denver: 

168. 1922. Syn. nov. TYPE: U.S.A. Colorado: “Mur¬ 

phy coal bank” on Ralston Creek, 1890. A. luikes 

(lectotype, selected here, USNM 36804). 

Lectoparatype, selected here, USNM 36803. 

Sterculiocarpus coloradensis E. W. Derry, J. Wash. Acad. 

Sci. 22: 119. 1932. Syn. nov. TYPE: U.S.A. Colo¬ 

rado: Ramah, C. Shelton s.n. (holotype, as of 1995 

property of V. Shelton). 
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Figure I. Specimen 4380. a dehisced fruit of Palaeoas¬ 

ter from the excavation site of the spectacular Tyranno¬ 

saurus rex specimen BH1 3033 (“STAN”);  the inner faces 

of the valves are preserved as impressions in sandstone. 

Collected by Neal L. Larson and others. Scale bar = 1 
cm. 

The original description of Eriocaulon? porosum 

(Lesquereux, 1874: 396) does not show or designate 

the single specimen on which it is based; figures 

added to a reprint of that description (Lesquereux, 

1878: 106, pi. 16, figs. 2—2a) show Palaeoaster 

specimen USNM 137. Additional specimens of Pa¬ 

laeoaster were identified as E? porosum by Knowl- 

ton (Gale, 1910; Lee, 1912; Knowlton, 1930). Er¬ 

iocaulon is an extant genus of the monocot family 

Eriocaulaceae. Despite warnings that the taxonomic 

assignment of E? porosum to Eriocaulon was based 

on superficial evidence (Lesquereux, 1878; Knowl¬ 

ton, 1930: 132—133), numerous authors accepted 

this species as fossil evidence of Eriocaulaceae 

(Coulter & Chamberlain, 1903; Marty, 1907; Nor¬ 

wood, 1912; Chesters et al., 1967; Ngmejc, 1975). 

Daghlian (1981) excluded E? porosum from Erio¬ 

caulaceae, leaving this species incertae sedis. 

In his original description of Palaeoaster inqui- 

renda, Knowlton (1917: 278. pi. 49, figs. 5, 6) slat¬ 

ed that “the type specimens . . . are contained in 

a large collection from Alkali Gap. The collection 

from this locality at USN1Y1 contains the figured 

specimen, USNM 34527, and four other specimens 

of Palaeoaster. Knowlton (1917) described P in- 

quirenda ambiguously as “leaves" or a “capsule” 

(his quotes), based on specimens that he removed 

from Eriocaulon? porosum. However, Knowlton’s 

concept of these two species is badly flawed: lie 

assigned specimens found above the Cretaceous- 

Tertiary boundary (as recognized then) to E? poro¬ 

sum, and specimens found below the boundary to 

P. inquirenda, without noting any clear morpholog¬ 

ical differences (there are none). Knowlton then 

used these two species to locate the Cretaceous- 

Figure 2. Specimen BHI 4001. cross section of a per- 

mineralized fruit of Palaeoaster. Collected bv the Black 

Hills Institute. Scale bar = 1 cm. 

Tertiary boundary (e.g., Knowlton, 1930), thereby 

introducing a circularity problem into the stratig¬ 

raphy of the Western Interior. Brown (1943: 72) 

considered P. inquirenda to be a synonym of E? 

porosum, but did not make the required newr com¬ 

bination. 

Knowlton (1919: 427) created Palaeoaster? sim- 

His as a nomen nudum. In his later description, 

Knowlton (1922: 168, pi. 24, figs. 10-11) figured 

two specimens of Palaeoaster but did not select one 

ol them as the holotype; USNM 36804 is the more 

complete specimen. Knowlton (1922) remarked that 

individual “leaves” (his quotes) of P? similis are 

“practically indistinguishable” from those of P. in¬ 

quirenda; it appears that he distinguished P? sim¬ 

ilis from P. inquirenda by the (supposed) occur¬ 

rence of P? similis above the Cretaceous—Tertiary 

boundary. Dorf (1938, 1942) made P? similis a syn¬ 

onym of P. inquirenda. 

Berry (1932) correctly identified as a fruit the 

first undehisced specimen of this fossil to be de¬ 

scribed, which he named Sterculiocarpus coloraden- 

sis. Sterculiocarpus is a form genus of fossil fruits 

with a superficial resemblance to certain fruits of 

the extant eudicot family Sterculiaceae. After de¬ 

hisced and undehisced specimens of Palaeoaster 

were found together at several localities, Dorf 

(1938. 1942) suggested and Brown (1943) agreed 

that S. coloradensis is a synonym of P. inquirenda. 

Neither author made a formal synonymy. 

The paleobotanical literature includes two sig¬ 

nificant errors of identification relevant to Pa¬ 

laeoaster. Marty (1907: 12-14, pi. 1. fig. 3) figured 

a single specimen from the Tertiary of Europe that 

he confidently assigned to E? porosum. The speci¬ 

men, IRSNB 68664, does not belong to this spe- 
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cies. Lesquereux (1873: 400) briefly described a 

single specimen that he tentatively assigned to Eu¬ 

calyptus haeringiana? Ettingshausen. Eucalyptus 

haeringiana is a fossil species from the Tertiary of 

Europe, based on leaves and associated fruits that 

resemble the extant genus Eucalyptus of the pri¬ 

marily Australian eudicot family Myrtaeeae. I he 

figure with Lesquereux’s reprinted description (Les¬ 

quereux, 1878: 296, pi. 59, fig. 10) shows Pa- 

laeoaster specimen USNM 488. I his specimen, cit¬ 

ed by some of Lesquereux’s contemporaries as 

Eucalyptus haeringiana? Lesquereux (i.e., not Et¬ 

tingshausen), was excluded from Eucalyptus and 

left incertae sedis by Maiden (1924: 222); Knowlton 

(1930: 133) considered this specimen to be “prob¬ 

ably . . . congeneric” with Lesquereux’s (1874) Er- 

iocaulon? porosum. 
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